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1 )^ Responsive to communication(s) filed on 13 October 2009 . 
2a )^ This action is FINAL. 2b)n This action is non-final. 
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* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date . 6) □ Other: . 

'TOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 201001 16 



Application/Control Number: 10/554,006 Page 2 

Art Unit: 2828 

DETAILED ACTION 

Response to Arguments 
Applicant's arguments filed 13 October 2009 have been fully considered but they are not 
persuasive. 

In response to applicant's argument that Takeuchi '824 and McCaughan '791 do not teach a long 
gating period, Takeuchi '824 teaches a single-photon generation device comprising a laser-light 
source (col. 7, lines 35-37 and Fig. 6, part 9), a quasi-phase-matching wave-guide (col. 7, lines 
35-39 and Fig. 6, part 39) that converts one photon from said laser-light source into two photons 
with a common wavelength (col. 7, lines 61-65), a beam splitter that separates the two photons 
(col. 7, lines 47-51 and Fig. 6, part 41), a single-photon detector that detects one of the separated 
photons (col. 7, lines 49-5 1 and Fig. 6, part 2), and an optical switch that puts the other of the 
separated photons in and is confroUed with the detection signal of said single-photon detector 
(col. 5, lines 36-40 and Fig. 6, part 4), wherein the single photon detector comprises a gate 
device (col. 3, lines 51-52 and Fig. 6, part 4) and a gate device controller (col. 3, lines 51-54 and 
Fig. 6, part 8) and the gate period being a long gate period (col. 4, lines 43-51). 
In response to applicant's argument that Takeuchi '824 does not teach a long detection period, 
Takeuchi '824 teaches the gate period being a long gate period (col. 4, lines 43-51). Applicant 
argues that Takeuchi '824 only teaches a long detection time but not a long detection period, 
Takeuchi '824 teaches the detection time being long and the period of this time is subsequently 
long as the period is the repeated detection time. Therefore, Takeuchi '824 teaches a long 
detection period. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this OfRce action: 

(a) A patent may not be obtained though the im ention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the stibject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3-9, 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takeuchi 
(U.S. Patent 7,088,824, hereafter '824) in view of McCaughan et al (U.S. Patent 6,545,791, 
hereafter '791). 

Claim 1 : '824 teaches a single-photon generation device comprising a laser-light source (col. 7, 
lines 35-37 and Fig. 6, part 9), a quasi-phase-matching wave-guide (col. 7, lines 35-39 and Fig. 
6, part 39) that converts one photon from said laser-light source into two photons with a common 
wavelength (col. 7, lines 61-65), a beam splitter that separates the two photons (col. 7, lines 47- 

51 and Fig. 6, part 41), a single-photon detector that detects one of the separated photons (col. 7, 
lines 49-5 1 and Fig. 6, part 2), and an optical switch that puts the other of the separated photons 
in and is controlled with the detection signal of said single -photon detector (col. 5, lines 36-40 
and Fig. 6, part 4), wherein the single photon detector comprises a gate device (col. 3, lines 51- 

52 and Fig. 6, part 4) and a gate device controller (col. 3, lines 51-54 and Fig. 6, part 8) and the 
gate period being a long gate period (col. 4, lines 43-51). 

'824 does not explicitly teach the quasi-phase-matching wave-guide being a wave-guide- 
type quasi-phase-matching LiNbOa. However, '791 teaches the use of a wave-guide -type quasi- 
phase-matching LiNbOs (col. 11, lines 64-67) in order to provide better overlap between the 
optical and microwave fields. Therefore it would have been obvious to one of ordinary skill in 
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the art at the time the invention was made use a wave-guide-tjrpe quasi-phase-matching LiNbOs 
as the quasi-phase-matching wave-guide in order to provide better overlap between the optical 
and microwave fields. 

Claim 3: '824 teaches a single-photon generation device comprising a laser-light source (col. 7, 
lines 35-37 and Fig. 6, part 9), a quasi-phase-matching wave-guide (col. 7, lines 35-39 and Fig. 
6, part 39) that converts one photon from said laser-light source into two photons (col. 7, lines 
61-65) and put them out to different directions (col. 7, lines 42-44 and Fig. 6, part 41), a single- 
photon detector that detects one of the separated photons (col. 7, lines 49-51 and Fig. 6, part 2), 
and an optical switch that puts the other of the separated photons in and is controlled with the 
detection signal of said single-photon detector (col. 5, lines 36-40 and Fig. 6, part 4), wherein the 
single photon detector comprises a gate device (col. 3, lines 51-52 and Fig. 6, part 4) and a gate 
device controller (col. 3, lines 51-54 and Fig. 6, part 8) and the gate period being a long gate 
period (col. 4, lines 43-51). 

'824 does not explicitly teach the quasi-phase-matching wave-guide being a bulk typs 
wave-guide-type quasi-phase-matching LiNbOa. However, '791 teaches the use of a bulk type 
(col. 11, lines 14-15) wave-guide-type quasi-phase-matching LiNbOs (col. 11, lines 64-67) in 
order to provide better overlap between the optical and microwave fields. Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was made use a 
bulk type wave-guide-type quasi-phase-matching LiNbOs as the quasi-phase-matching wave- 
guide in order to provide better overlap between the optical and microwave fields. 
Claims 4, 6-7: '824 and '791 teach the single-photon generation device according to claim 3. 
They do not explicitly teach the long gate period comprises between 20 ns and 50 ns. However, 
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it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to have the long gate period be between 20 ns and 50 ns, since it has been held that where 
the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable range involves only routine skill in the art. In re Alter, 105 USPQ 233. 
Claim 5: '824 and '791 teach the single-photon generation device according to claim 3. '824 
teaches the laser is a CW laser (col. 6, lines 11-12). 

Claims 8, 12-13: 824 and '791 teach the single-photon generation device according to claim 1. 
They do not explicitly teach the long gate period comprises between 20 ns and 50 ns. However, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to have the long gate period be between 20 ns and 50 ns, since it has been held that where 
the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable range involves only routine skill in the art. In re Alter, 105 USPQ 233. 
Claim 9: '824 and '791 teach the single-photon generation device according to claim 1. '824 
teaches the laser is a CW laser (col. 6, lines 1 1-12). 

Claims 2, 10-11, 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takeuchi 
(U.S. Patent 7,088,824, hereafter '824) in view of McCaughan et al (U.S. Patent 6,545,791, 
hereafter '791) and ftirther in view of Baer (U.S. Patent 5,866,91 1, hereafter '911). 
Claim 2: '824 teaches a single-photon generation device comprising a laser-light source (col. 7, 
lines 35-37 and Fig. 6, part 9), a non-degenerate quasi-phase-matching wave-guide (col. 7, lines 
35-39 and Fig. 6, part 39) that converts one photon from said laser-light source into two photons 
(col. 7, lines 61-65) with different wavelengths (col. 9, lines 58-60), a beam splitter that separates 
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the two photons with the different wavelengths (col. 7, lines 47-5 1 and Fig. 6, part 41), a single- 
photon detector that detects one of the separated photons (col. 7, lines 49-5 1 and Fig. 6, part 2), 
and an optical switch that puts the other of the separated photons in and is controlled with the 
detection signal of said single-photon detector (col. 5, lines 36-40 and Fig. 6, part 4), wherein the 
single photon detector comprises a gate device (col. 3, lines 51-52 and Fig. 6, part 4) and a gate 
device controller (col. 3, lines 51-54 and Fig. 6, part 8) and the gate period being a long gate 
period (col. 4, lines 43-51). 

'824 does not explicitly teach the quasi-phase-matching wave-guide being a wave-guide- 
typQ quasi-phase-matching LiNb03. However, '791 teaches a wave-guide-type quasi-phase- 
matching LiNbOs (col. 11, lines 64-67) in order to provide better overlap between the optical and 
microwave fields. Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made use a wave-guide-type quasi-phase-matching LiNbOa as the quasi- 
phase-matching wave-guide in order to provide better overlap between the optical and 
microwave fields. 

'824 and '791 do not explicitly teach the beam splitter being a dichroic mirror. However, 
'91 1 teaches the use of dichroic mirror beam splitters (col. 3, lines 50-54) in order to provide 

better beam quality and sharpening intensity. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made use a dichroic mirror for the beam 
splitter in a single photon generation device in order to provide better beam quality and 
sharpening intensity. 

Claims 10, 14-15: '824, '791 and '911 teach the single-photon generation device according to 
claim 2. They do not explicitly teach the long gate period comprises between 20 ns and 50 ns. 
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However, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the long gate period be between 20 ns and 50 ns, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable range involves only routine skill in the art. In re Alter, 105 USPQ 233. 
Claim 1 1 : '824, '791 and '911 teach the single-photon generation device according to claim 2. 
'824 teaches the laser is a CW laser (col. 6, lines 1 1-12). 

Conclusion 

1 . THIS ACTION IS MADE FINAL. Apphcant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PATRICK STAFFORD whose telephone number is (571)270- 
1275. The examiner can normally be reached on M-Th 7:30-5 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MinSun Harvey can be reached on (571) 272-1835. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/P. S./ 

Examiner, Art Unit 2828 



/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



